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1, Bound Strongly-Ionizing Particles

On 345 pictures obtained in 1947, and on 159 pictures obtained in 1948, respectively

386 and 173 single strongly-ionizing particles were fixed, whose paths in the chambers
exceeded the paths of alpha-particles due to radioactive impurities,
Considering the appearance of each of such particles an independent event, we

can use Poisson's formula and compute the probability of appearanee of n partidles

during one expansion, The probabilities of n strongly-ionizing particles appearing
in one photograph, computed according to the formula:
n—
N(n) =P e
nl
(p is the probability of appearance, in a photegraph, of a strongly-ionizing particle)

and their actual distribution are presented on Table 1.

Number of cases where Number of strongly=-ionizing particles in a photograph
n particles appear 0 1] 2 % 3 - o
1947 ‘
1947 Ncom(n) 7180 354.5 7.5 0.1 s
N (n) 7189 | 308.0 | 3L 3.0 I
exp ‘
~(n) : -5 I
1948 §Ncom 6820 | 156 2 0.013; 0.6 x 10 %
Nesp(n) 6817 | U7 11 0.0 | 1.0 z

(Note: 'Com' = computed; 'exp! = experimental.)

As already mentioned, chamber's sensitivity time in the 1948 expé&iments was

a little shorter than that in 1947. For this reason and also because of absorption
of such particles by the magnet we find a difference between Nexp(n) of 1947 and that
of 1948.
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Table 1 shows the presence of a considerable excess, over the statistical, of 'ﬁ
the number of cases of simultaneous appearance of strongly-imnizing particles.

This means that nuclear fissions occurring over the Wilson chamber and in its walls, ji i

whose [fission§7 products are the particles observed in the chamber, are in genetic
connection with each other and are not independent.

Just this fact that these observed particles do not emanate from one point proves
that they form as result of several nuclear fissions genetically bound together.

Such a conclusion agfees well with the conclusions derived on the basis of the experi-

ments of N. Dobrotin and V. Tsirlin (1) with proportional counters.

2. Particles with Multiple Charge

Some photographs obtained show strongly-ionizing particles forming an anomalously
great number of delta-electrons.

Photographs of such particles are shown in Figures 1 and 2. The particle in
Figure 1 emerges from the upper glass of the chamber and, after passing through the
whole chamber, goes from the illuminated volume to the bottom. The recorded part
of the path constitutes not less than 17 cm of air under normal circumstances. Here
the primary particle knocks out 6 delta-electrons in its path, whose paths and

energies as evaluated from the paths are represented on Table 2. & E -

Using the approximate formula

2%
., B |

Tnax T 2™ T=p7
(where Tmax is the maximum kinetic energy transferred by the primary particle to
the delta-elecﬁron, m is the electron mass, and beta F3 is the ratio of the particle!s
velocity to that of light) and taking for Tmax the value 80 KeV, which is plainly
too low, be¢ause a delta-electron is not knocked out as a result of a frontal collision,

we find the velocity of the primary particle to be B = 0.3
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Table 2

Path, in cm of air, :
) under normal conditions->| 8,2 1,5 3.5° 2,5 3,5 3.0

Energy in KeV —> 8o 25 L5 35 L5 Lo

For a singly-charged particle, th ionization density correspending to the
indicated value of beta exceeds approximatoly L times the ionization density
of a relativistic particle. In actgality the ionization of a primary particle, as
is seen from comparisen with the ionization of the delta-electrons produced, is at
least 20 times higher than that of a relativistic particle.

Because the ionization of a fast particle depends only on its velocity and
charges and is independent of mass and because we took for Tmax a lowered #élue,
than it follows from comparison of ionization density of the primary particle and
its generated delta-electrons that the primary particle cannot be singly charged.

The observed lonization density of this particle corresponds to a particle

charge of the order i - S5e. It may be seen also from the anomalously great number

of delta-electrons produced in 1 cm of path (0.35 electron per 1 cm path). Therefore

the particle photographed is some light nucleous.

A similar conclusion is drawn frem an analysis of the trace of another strongly-

ionizing particle, photographed in the chamber with magnetic field (Figure 2)., The
2 delta~electrons produced by this particle have energies of the order of 100 Kev
each. The specific ionizations of the primary particle and delta-electrons are the
same as in the previously considered picture,

From comparison of the considered data it follows that the detectedjmulti-charged

particles possess a charge of the order of lj or 5 elementary charges and are nuclei

of light elements;; It is known that the presence of multi-charged particles was

detected in’upper layers of the atmosphere (2).
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There is little probability that @hese particles, subjected to great ionizatien
and nuclear losses, are able to penetrate into the middle layers of the atmosphere.
Tn order to penetrate from an altitude of 28 km to L km above sea level, a boron or
carbon nucleous should possess a kinetic energy of the order of 5-1010ev. Particles
of such energies were not found by the writers (2).

ThHerefore we should consider the observed multi-charged particles as products
of nuclear fissions occurring in the middle layers of thelatmosphere.

Tn conclusion the writers thank academician D. V. Skobeltsyn for a number of

valuable indications in the present work.

Submitted 15 August 1949,

BIBLIOGRAPHY

(1) N. Dobrotin and V. Tsirlin. Boklady Akad Nauk SSSR, Vol 57, p LL3 (19L7).
(2) P. Freier, E. J. Lofgren, E. P.

1818 (1948).

Ney and F. Oppenheimer. Physical Review, 7l,

Declassified in Part - Sanitized Copy Approved for Release 2012/05/15 : CIA-RDP82-00039R000200020074-7




VoA N \

Declassified in Part - Sanitized Copy Approved for elease 2012/05/15 : CIA-RDP82-00039R000200020074-7

|
“
i W 3
- f
' ‘ : i
] p/
jis
g
i
2
f
ki
" ]
{
i \ :
i 3%{ e i
|
i
|
H
| g
| 3
145 . ! 7
DI e e R T 1 i
| "
§
i

Declassified in Part - Sanitized Copy Approved for Release 2012/05/15 : CIA-RDP82-00039R000200020074-7



